

















































7ULDO 5HJLVWUDWLRQ 35263(52 ,QWHUQDWLRQDO 3URVSHFWLYH 5HJLVWHU RI 6\VWHPDWLF 5HYLHZV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'HVSLWH LPSURYHPHQWV LQ WKHPDQDJHPHQW RI FDUGLRYDVFXODU
GLVHDVH&9'RYHUWKHSDVWILYHGHFDGHVLWUHPDLQVWKHOHDGLQJ








%3ORZHULQJ WKHUDS\ LV EHQHILFLDO IRU WKH UHGXFWLRQ RI&9'
PRUWDOLW\DQGPRUELGLW\DWVXIILFLHQWO\KLJK&9'DEVROXWHULVN
UHJDUGOHVV RI WKH OHYHO RI %3 HOHYDWLRQ >@ 7KH XVH RI
%3ORZHULQJGUXJWUHDWPHQWLQKLJKULVNVHWWLQJVKDVDFKLHYHG










VROYH WKH FRQWURYHUV\ RI ZKHWKHU DGXOWV ZLWK JUDGH 
K\SHUWHQVLRQPP+JDQGORZWRPRGHUDWH&9'ULVN
VKRXOGEHWUHDWHGE\GUXJWKHUDS\>@0RUDOHV6DOLQDVHWDO>@
UHFRPPHQGHG DQ HDUO\ LQLWLDWLRQ RI %3ORZHULQJ
SKDUPDFRWKHUDS\ SULPDULO\ IURP WKH UHVXOWV RI WKH +HDUW










&9' HYHQWV 7KXV WKH EHQHILWV RI %3ORZHULQJ
SKDUPDFRWKHUDS\ LQ ORZWRPRGHUDWHULVN LQGLYLGXDOV UHPDLQ
XQFOHDUDVRSSRVHGWRWKHEHQHILWVDFKLHYHGE\WUHDWLQJKLJK
ULVN LQGLYLGXDOV 0RVW FOLQLFLDQV XVH %3ORZHULQJ
SKDUPDFRWKHUDS\ EDVHG RQ %3 FULWHULD DORQH GXH WR WKH
SHUFHLYHGSRWHQWLDOULVNRILUUHYHUVLEOHWDUJHWRUJDQGDPDJHWKH
³OHJDF\HIIHFW´IRUGHOD\HGWKHUDS\>@6WXGLHVWKDWZRXOGKHOS
XV WR DQVZHU WKLV TXHVWLRQ LQFOXGH WKRVH WKDW KDYH H[WHQGHG
IROORZXS LQ WKH SRVWWULDO SHULRG 6XFK VWXGLHV LQFOXGH WKH
6\VWROLF +\SHUWHQVLRQ LQ WKH (OGHUO\ 3URJUDP WULDO >@ RI




GXH WR WKH DGYDQFHG DJH DQGGLDEHWLF VWDWXV LQ WKH LQFOXVLRQ
FULWHULDRIWKHWULDOV>@+HQFHWKHFRQFHUQRIOHJDF\HIIHFWV
RQ ORZWRPRGHUDWHULVN LQGLYLGXDOV KDV QRW EHHQ DGGUHVVHG
$JHLVWKHPRVWLPSRUWDQWGHWHUPLQDQWRIDGYHUVHFDUGLRYDVFXODU
ULVN VR WKH SDUWLFLSDQWV LQ RXU UHYLHZ DUH UHVWULFWHG WR








:H ZLOO FRQGXFW D V\VWHPDWLF UHYLHZ DQG PHWDDQDO\VLV RI
SXEOLVKHG DQG XQSXEOLVKHG VWXGLHV RI UDQGRPL]HG SODFHER




:H ZLOO FRQGXFW D VXEJURXS DQDO\VLV ZKHUH SRVVLEOH RI
SDUWLFLSDQWV LQ WKHVH WULDOV FODVVLILHG DV ORZPRGHUDWH DQG
KLJKDEVROXWH&9'ULVNE\WKH)UDPLQJKDP5LVN6FRUH)56
XVHGLQWKH$XVWUDOLDJXLGHOLQH>@RUWKHULVNFDOFXODWRUXVHG
E\ WKH %ORRG 3UHVVXUH /RZHULQJ 7UHDWPHQW 7ULDOLVWV¶






7KHUHZLOO EH QR VLJQLILFDQW GLIIHUHQFH LQ&9'PRUWDOLW\ RU





7KHUHZLOO EH QR VLJQLILFDQW GLIIHUHQFH LQ&9'PRUWDOLW\ RU










7KHUHZLOO EH QR VLJQLILFDQW GLIIHUHQFH LQ&9'PRUWDOLW\ RU











PXVW KDYH KDGPLOGO\ HOHYDWHG%3 DW EDVHOLQH GHILQHG DV D

















7KH VWXG\ ZLOO FRPSDUH WKH HIIHFWV RI %3ORZHULQJ GUXJ
WUHDWPHQWVLQDFWLYHWUHDWPHQWJURXSVYHUVXVFRQWUROWUHDWPHQW
JURXSV +RZHYHU LI FRPSDUDWLYH WULDOV ZLWK WZR DFWLYH





ZLOO LQFOXGH SDUWLFLSDQWV ZKR ZHUH RQ %3ORZHULQJ GUXJ
WUHDWPHQWVDWWULDOUHJLVWUDWLRQDQGWKHQZHQWRQDVSHFLILFGUXJ
ZLWKGUDZDOSURJUDP7KH WUHDWPHQWQDwYH JURXSZLOO LQFOXGH
WKRVHZKRZHUHQRWRQDQ\WUHDWPHQWVDWWULDOUHJLVWUDWLRQ
2XWFRPHV
3ULPDU\ RXWFRPHV ZLOO LQFOXGH DOOFDXVH PRUWDOLW\ LQ ERWK
UDQGRPL]DWLRQDQGIROORZXSSHULRGV6HFRQGDU\RXWFRPHVZLOO
LQFOXGH &9' PRUWDOLW\ GHILQHG DV GHDWKV GXH WR VWURNH
P\RFDUGLDO LQIDUFWLRQ DQG KHDUW IDLOXUH IDWDO VWURNH IDWDO














DFWLYH FRPSDUDWRU ZLWK SRVWWULDO IROORZXS SHULRGV ZLOO EH
LGHQWLILHG XVLQJ D VWHS SURFHVV )LUVW UDQGRPL]HG WULDOV RI
%3ORZHULQJ WKHUDS\ZLOO EH LGHQWLILHG E\  UHWULHYLQJ WKH
UHIHUHQFHVRIWULDOVLQFOXGHGLQSXEOLVKHGV\VWHPDWLFUHYLHZVRI
%3ORZHULQJ WKHUDS\  UHWULHYLQJ VWXGLHV SXEOLVKHG E\ WKH
%3/77& DQG  FKHFNLQJ VWXGLHV UHIHUHQFHG LQ WKH 
:+2,6+ :RUOG+HDOWK2UJDQL]DWLRQ,QWHUQDWLRQDO 6RFLHW\
RI+\SHUWHQVLRQPHHWLQJPHPRUDQGXPRQ%3PDQDJHPHQW










































DUWLFOH DQG FKHFNHG LQ VHQVLWLYLW\ DQDO\VHV LI DXWKRUV GR QRW





ZLWK WKH%3/77&IRU DQ\ LQGLYLGXDOSDWLHQWGDWD IURP WULDOV
PHHWLQJRXULQFOXVLRQFULWHULD
'DWD([WUDFWLRQDQG4XDOLW\$VVHVVPHQW



























RXWFRPH GDWD DWWULWLRQ ELDV 7KH ELDV ZLOO EH DVVHVVHG DV
XQFOHDUORZULVNRUKLJKULVN3XEOLFDWLRQELDVZLOOEHMXGJHG
E\ REVHUYLQJ WKH DV\PPHWU\ RI IXQQHO SORWV LI WKH\ DUH
DV\PPHWULFFRQWRXUHQKDQFHGIXQQHOSORWVZLOOWKHQEHDQDO\]HG







IRUHVW SORWV &KLVTXDUHG WHVWV DQG ,WHVWV 6WDWLVWLFDO
KHWHURJHQHLW\ZLOO EH UHFRUGHGZKHQ WKH VWXGLHV¶ FRQILGHQFH
LQWHUYDOV H[KLELW SRRU RYHUODS WKH 3YDOXH RI WKH WHVW RI
KHWHURJHQHLW\LVRUORZHURUWKH,YDOXHLVRUJUHDWHU,Q
WKHVH FDVHV ZH ZLOO DOVR SHUIRUP DQ DQDO\VLV XVLQJ D




ZLOO FRQGXFW D VXEJURXS DQDO\VLV LQ ZKLFK DYDLODEOH ULVN
FDOFXODWRUVZLOOEHXVHGWRVWUDWLI\SDUWLFLSDQWVE\WKHEDVHOLQH
DEVROXWH &9' ULVN IRU IDWDO DQG QRQIDWDO &9' HYHQWV ,Q D
VHQVLWLYLW\DQDO\VLVHDFKVWXG\ZLOOEHUHPRYHGRQHDWDWLPH
WRDVVHVVWKHLPSDFWRIHDFKVWXG\RQWKHSRROHGRXWFRPHV7KH




D IRUPDOHWKLFVDSSURYDO LVXQOLNHO\ WREHFUXFLDO7KH VWXG\





:H DUH FXUUHQWO\ LQ WKH SURFHVV RI GHYHORSLQJ WKH VHDUFK
VWUDWHJ\7KHVHDUFKLQ0HGOLQHYLD2YLGKDVEHHQSLORWHGDQG
PRGLILHG 7KH DQDO\VLV LV H[SHFWHG WR FRPSOHWH EHIRUH -XQH

'LVFXVVLRQ
*LYHQ WKH VWURQJ EHOLHIV KHOG E\ PDQ\ FOLQLFLDQV WKDW HDUO\
WUHDWPHQWRIHOHYDWHG%3LVQHFHVVDU\WRSUHYHQW&9'HYHQWV
LW LVQRWSRVVLEOH WRFRQGXFWD UDQGRPL]HGFRQWUROOHG WULDORI
HDUO\YHUVXVODWHWUHDWPHQWDWSUHVHQW7KLVLVSDUWLFXODUO\WUXH
IRU SDWLHQWVZLWKPLOGO\ HOHYDWHG%3 DQG ORZ&9' ULVN DV
VWXGLHVZRXOGUHTXLUHDODUJHVDPSOHVL]HRISDUWLFLSDQWVRUD
ORQJ IROORZXS SHULRG EHFDXVH DSSUR[LPDWHO\  RI &9'































































































































3URWRFROV LV SURSHUO\ FLWHG 7KH FRPSOHWH ELEOLRJUDSKLF LQIRUPDWLRQ D OLQN WR WKH RULJLQDO SXEOLFDWLRQ RQ
KWWSZZZUHVHDUFKSURWRFROVRUJDVZHOODVWKLVFRS\ULJKWDQGOLFHQVHLQIRUPDWLRQPXVWEHLQFOXGHG
-0,55HV3URWRF_YRO_LVV_H_SKWWSZZZUHVHDUFKSURWRFROVRUJH
SDJHQXPEHUQRWIRUFLWDWLRQSXUSRVHV
+RHWDO-0,55(6($5&+35272&2/6
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